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INK RECEPTIVE PARTICLES, MARKING 
MATERIALS SYSTEM, INK RECEIVING 

METHOD, RECORDING METHOD, RECORDING 
APPARATUS, AND INK RECEPTIVE PARTICLE 

STORAGE CARTRIDGE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims priority under 35 USC 119 
from Japanese Patent Application Nos. 2005-178437, 2005 
375631, 2005-376230 and 2006-001250, the disclosures of 
Which are incorporated by reference herein. 

BACKGROUND 

[0002] 1. Technical Field 

[0003] The present invention relates to ink receptive par 
ticles for receiving ink, transferring on recording medium, 
and recording, for example, images or data. The invention 
also relates to the folloWing Which use such ink receptive 
particles: a marking materials system; an ink receiving 
method; a recording method; a recording apparatus; and an 
ink receptive particle storage cartridge. 

[0004] 2. RelatedArt 

[0005] The ink jet recording method is knoWn as one of 
the methods of recording image and data by using ink. The 
principle of the ink jet recording method is to record on 
paper, cloth, ?lm or the like by ejecting liquid or melted 
solid ink from a noZZle, slit, porous ?lm or the like. Ink 
ejecting methods include a charge control method of eject 
ing ink by making use of electrostatic attraction forces, drop 
on-demand method (pressure pulse method) of ejecting ink 
by making use of the oscillation pressure of pieZo elements, 
thermal ink jet method of ejecting ink by making use of 
pressure caused by forming and groWing foams by intense 
heat, and others, and images or data of extremely high 
de?nition can be recorded by these methods. 

[0006] Among recording methods using ink, including this 
ink jet recording method, methods of ?rst recording on an 
intermediate body and then transferring to a recording 
medium are proposed, in order to record at high image 
quality on various forms of recording medium such as 
permeable medium and impermeable medium. 

[0007] For example, Japanese Patent Application Laid 
Open (JP-A) No. 2000-343808 discloses a method of 
recording While supplying plural types of poWder mixture, 
such as polymers different in Water absorbing property, 
Water absorbing polymers different in siZe, and Water 
absorbing polymers difference in degree of crosslinking, 
onto an intermediate body. 

[0008] JP-A No. 2000-94654 discloses a method of 
recording While supplying solid particles (particles such as 
polysaccharide polymer, arginic acid, carrageenan) onto an 
intermediate body, for thickening the ink by contact With the 
ink. 

[0009] JP-A No. 2003-57967 discloses a method of form 
ing a hydrophobic resin particle layer on an intermediate 
body, holding ink (for example, sloW dry type dye ink) in 
voids in the hydrophobic resin particle layer, and transfer 
ring the layer onto a recording medium. 
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[0010] JP-A No. 2002-370347 discloses a method of pro 
viding a void type ink absorbing layer coated With inorganic 
particles or hydrophilic polymer and the like by coating With 
a Wet method, on an intermediate body (sheet), jetting dye 
ink, and transferring the layer onto a recording medium. 

[0011] JP-A No. 2002-321443 discloses an ink jet inter 
mediate transfer medium containing therrnoplastic resin 
particles and non-thermoplastic particles, and having a 
porous ink absorbing layer formed by drying at a tempera 
ture not higher than MFT of the thermoplastic resin par 
ticles. 

SUMMARY 

[0012] By these proposals, images can be recorded at high 
image quality on various recording media, but high image 
quality is dif?cult With pigment inks, or the methods are 
insu?icient for high speed recording, and there are many 
points requiring improvement. 

[0013] The present invention has been made in the light of 
the above, and the invention provides ink receptive particles. 
Using such ink receptive particles, the invention also pro 
vides a marking materials system, an ink receiving method, 
a recording method, a recording apparatus, and an ink 
receptive particle storage cartridge. 

[0014] According to an aspect of the invention, there is 
provided ink receptive particles for receiving ink containing 
a recording material, the ink receptive particles comprising 
a trap structure for trapping at least a liquid component of 
the ink, and a liquid absorbing resin. 

[0015] According to another aspect of the invention, there 
is provided a marking materials system comprising an ink 
containing a recording material, and ink receptive particles 
for receiving the ink containing the recording material, 
Wherein the ink receptive particles have a trap structure for 
trapping at least a liquid component of the ink, and contain 
a liquid absorbing resin. 

[0016] According to another aspect of the invention, there 
is provided an ink receiving method of receiving in ink 
receptive particles, the ink receiving method comprising 
trapping at least an ink liquid component in a trap structure, 
and absorbing the ink liquid component trapped in the trap 
structure in a liquid absorbing resin, Wherein the ink recep 
tive particles have the trap structure for trapping at least the 
ink liquid component, and contain the liquid absorbing resin. 

[0017] According to another aspect of the invention, there 
is provided a recording method comprising receiving an ink 
containing a recording material at ink receptive particles, 
and transferring the ink receptive particles having received 
the ink onto a recording medium, Wherein the ink receptive 
particles have a trap structure for trapping at least an ink 
liquid component, and contain a liquid absorbing resin. 

[0018] According to another aspect of the invention, there 
is provided a recording apparatus comprising a discharge 
unit that ejects an ink containing a recording material, to be 
received at ink receiving particles, and a transfer unit that 
transfers the ink receptive particles having received the ink 
onto a recording medium, Wherein the ink receptive particles 
have a trap structure for trapping at least a liquid component 
of the ink, and contain a liquid absorbing resin. 
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[0019] According to another aspect of the invention, there 
is provided an ink receptive particle storage cartridge that 
holds ink receptive particles, Which is detachably disposed 
in a recording apparatus, Wherein the ink receptive particles 
have a trap structure for trapping at least an ink liquid 
component, and contain a liquid absorbing resin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Embodiments of the present invention Will be 
described in detail based on the folloWing ?gures, Wherein: 

[0021] FIG. 1 is a conceptual diagram of an example of 
ink receptive particles of the invention; 

[0022] FIG. 2 is a conceptual diagram of another example 
of ink receptive particles of the invention; 

[0023] FIG. 3 is a conceptual diagram of another example 
of ink receptive particles of the invention; 

[0024] FIG. 4 is a conceptual diagram of an example of 
ink receptive particles in embodiment A; 

[0025] FIG. 5 is a conceptual diagram of another example 
of ink receptive particles in embodiment A; 

[0026] FIG. 6 is a conceptual diagram of an example of 
ink receptive particles in embodiment B; 

[0027] FIG. 7 is a conceptual diagram of another example 
of ink receptive particles in embodiment B; 

[0028] FIG. 8 is a conceptual diagram of an example of 
ink receptive particles in embodiment C; 

[0029] FIG. 9 is a conceptual diagram of another example 
of ink receptive particles in embodiment C; 

[0030] FIG. 10 is a perspective vieW of an ink receptive 
particle storage cartridge in an embodiment; 

[0031] 
FIG. 10; 

FIG. 11 is a sectional vieW taken along A-A in 

[0032] FIG. 12 is a diagram of an example of a recording 
apparatus according to a ?rst embodiment of the invention; 

[0033] FIG. 13 shoWs another example of a recording 
apparatus according to the ?rst embodiment of the inven 
tion; 

[0034] FIG. 14A and FIG. 14B are respectively diagrams 
of an example of recording apparatus in the ?rst embodi 
ment of the invention and ink receptive particles; 

[0035] FIG. 15A and FIG. 15B are respectively diagrams 
of an example of ink receptive particle layer of the invention 
on an intermediate transfer body and on a recording 

medium; 

[0036] FIG. 16A and FIG. 16B are diagrams of an 
example of recording apparatus in a second embodiment of 
the invention; 

[0037] FIG. 17 is a diagram of an example of recording 
apparatus in a third embodiment of the invention; 

[0038] FIG. 18 is a diagram of an example of recording 
apparatus in a fourth embodiment of the invention; 

[0039] FIG. 19 is a diagram of an example of recording 
apparatus in a ?fth embodiment of the invention. 
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DETAILED DESCRIPTION 

[0040] The present invention is speci?cally described 
beloW. 

[0041] (Ink Receptive Particles) 
[0042] Ink receptive particles of the invention receive the 
ink. By, the property “ink receptive” it is meant the ability 
to retain at least part of the ink components (at least a liquid 
component). The ink receptive particles of the invention 
have a trap structure for trapping at least a liquid component 
of the ink, and contain a liquid absorbing resin. 

[0043] Ink receptive particles in an exemplary embodi 
ment of the invention contain organic resin particles having 
a rough surface and/or voids (embodiment A). 

[0044] Ink receptive particles in another exemplary 
embodiment of the invention are composite particles in 
Which at least organic resin particles are aggregated, and the 
bulk density of the composite particles is 50 to 1000 kg/m3 
(embodiment B). 
[0045] Ink receptive particles in another exemplary 
embodiment of the invention contain hybrid organic-inor 
ganic particles including at least organic material and inor 
ganic material (embodiment C). 

[0046] When the ink receptive particles of the invention 
receive the ink (ink receiving method), ?rst the ink adheres 
to the ink receptive particles, and at least a liquid component 
of the ink is trapped by the trap structure. At this time, the 
recording material, Whether it is a pigment or dye of the ink 
components, is adhered to the ink receptive particle surface 
or is trapped by the trap structure. Then the trapped liquid 
components of the ink are absorbed by the liquid absorbing 
resin. Thus, the ink receptive particles receive the ink. The 
ink receptive particles receiving the ink are transferred onto 
the recording medium, and recording is carried out. 

[0047] Trapping of ink liquid components by this trap 
structure is physical capturing by a particle Wall structure, 
and it is very fast as compared With absorbing of liquid by 
liquid absorbing resin, and the ink receptive particles receiv 
ing the ink can be transferred to various recording media in 
a short time, Whether the medium is permeable or imper 
meable. Moreover, the trapped liquid components of the ink 
are absorbed by the liquid absorbing resin, and the retention 
stability improves, and so at the time of transfer the ink 
receptive particles Which have received the ink do not alloW 
liquid components to leak out or bleed even if physical force 
is applied. 

[0048] Therefore, even When using various types of ink, 
recording is possible With various recording media at high 
speed and With high image quality. 

[0049] Moreover, since ink receptive particles are trans 
ferred onto the recording medium With the ink liquid com 
ponents completely trapped, curling or cockling of the 
recording medium, or loWering of the strength of the record 
ing medium, due to liquid absorption can be prevented. 

[0050] After transfer of ink receptive particles, the liquid 
absorbing resin functions as a binder resin or coating resin 
for the recording material, and the ?xing property and the 
?xing property (rubbing resistance) of the recorded matter 
can be enhanced, and the gloss of the recorded matter can be 
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controlled. Further, not depending on Whether the recording 
material is pigment or dye, high color formation can be 
obtained. 

[0051] Conventionally, in order to improve the ?xing 
property (rubbing resistance) of ink (for example, pigment 
ink) containing dispersed particles or insoluble components 
such as pigment as a recording material, a large amount of 
polymer must be added to the ink. HoWever, When a large 
amount of polymer is added to the ink (including treatment 
liquids), the noZZle of the ink ejecting unit may clog and 
reliability is decreased. In embodiments of the invention, by 
contrast, since the liquid absorbing resin functions as such a 
polymer, high image quality, high ?xing property, and high 
reliability of the system can all be satis?ed. 

[0052] Herein, the “trap structure” is a physical particle 
Wall structure for retaining at least liquid, and examples 
thereof include a void structure, recess structure or capillary 
structure. Accordingly, as mentioned above, trapping of ink 
liquid components by the trap structure is much faster than 
liquid absorption by a liquid absorbing resin. The maximum 
diameter of openings (apertures) in these structures is pre 
ferred to be 30 nm to 5 um, or more preferably 300 nm to 
1 um. In particular, the maximum opening siZe is preferred 
to be large enough to trap the pigment of volume average 
particle diameter of 100 nm, for example. HoWever, together 
With these, ?ne pores of less than 50 nm in maximum 
opening siZe may also be provided. From the vieWpoint of 
improvement of liquid absorbing property, voids, capillary, 
or the like preferably may communicate With each other 
inside the particles. The trap structure may be physically a 
structure betWeen the Walls of particles. 

[0053] The aperture siZe can be determined by reading in 
a scanning electron microscope (SEM) image of the particle 
surface by an image analyZer, detecting the gap by binary 
coding process, and analyZing the siZe and distribution of 
gaps. 

[0054] It is desirable that the trap structure traps not only 
the liquid components from the ink components but also the 
recording material. Together With the ink liquid components, 
When recording material, in particular, pigments are trapped 
in the trap structure, the recording material is retained and 
?xed Within the ink receptive particles Without being 
unevenly distributed, to achieve both high speed recording 
and high image quality at the same time. Ink liquid com 
ponents are mainly ink solvents (dispersion media: vehicle 
liquids). 

[0055] Ink receptive particles of the invention may pref 
erably be, for example, composite particles 100, in Which 
particles 102 of liquid absorbing resin are aggregated as 
shoWn in FIG. 1, in order to provide the trap structure as 
mentioned above. Further, to improve the liquid absorbing 
property of ink liquid components, ink receptive particles of 
the invention are particularly preferred to be composite 
particles 100 in Which inorganic particles 104, in addition to 
particles 102 of liquid absorbing resin, are aggregated as 
shoWn in FIG. 2, because Water absorbing property, charg 
ing and conductive properties and other functions can be 
conferred. In these composite particles, a void structure can 
be formed by gaps betWeen particles. 

[0056] The volume average particle siZe of liquid absorb 
ing resin particles is preferred to be 50 nm to 10 um, more 
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preferably 0.1 pm to 5 um, and still more preferably 0.2 pm 
to 2 um. The volume average particle siZe of inorganic 
particles is preferred to be 10 nm to 30 um, more preferably 
50 nm to 10 um, and still more preferably 0.1 pm to 5 um. 
The particles of liquid absorbing resin and the inorganic 
particles may be either primary particles or aggregates by 
granulating from primary particles. 

[0057] These composite particles are obtained, for 
example, by granulating from particles in a semi-sintered 
state. A semi-sintered state is a state in Which some of the 
granule shape remains and voids are retained betWeen 
particles. When an ink liquid component is trapped in the 
trap structure, part of the composite particles may be dis 
sociated, that is, composite particles may be broken up, and 
particles composing the composite particles may be scat 
tered. 

[0058] Ink receptive particles of the invention, if having a 
trap structure such as a void structure, recess structure or 

capillary structure, may be composed of particles 106 of 
liquid absorbing resin having a recesses 106A (for example, 
With a maximum opening siZe of 100 nm or more, preferably 
200 nm to 2000 nm) on the surface as shoWn in FIG. 3 
obtained, for example, by a lost Wax method, or obtained by 
solidifying and crushing molten resin or dissolved resin 
containing bubbles inside by injection of gas or incorpora 
tion of a foaming agent. HoWever, the most preferred 
example is composite particles obtained by the above granu 
lation method. The liquid absorbing resin and inorganic 
particles Will be described later. 

[0059] The particle siZe of ink receptive particles of the 
invention is preferred to be 0.1 um to 60 um, more prefer 
ably 1 pm to 30 um, and still more preferably 3 pm to 15 um, 
in average spherical equivalent diameter. The average 
spherical equivalent diameter is determined as folloWs. The 
optimum method depends on particle siZe, hoWever, for 
example, a method in Which the particle siZe is determined 
by applying the principle of light scattering to a dispersion 
of the particles in a liquid, or a method in Which the particle 
siZe is determined by image processing of a projected image 
of the particles, or other methods may be method. Examples 
Which can be given of generally used methods include a 
Microtrack UPA method (trade name) or a Coulter counter 
method. 

[0060] Ink receptive particles in embodiment A of the 
invention contain organic resin particles having voids and/or 
a rough surface. Ink receptive particles in embodiment A are 
described beloW. 

[0061] Ink receptive particles in embodiment A of the 
invention may be either single organic resin particles (pri 
mary particles) having voids and/or a rough surface or 
composite particles in Which at least organic resin particles 
having voids and/or a rough surface are aggregated, but 
composite particles are preferred from the vieWpoint of 
liquid absorbing property. 

[0062] If the ink receptive particles in embodiment A of 
the invention are single organic resin particles having voids 
and/or a rough surface, When the ink receptive particles 
receive the ink (ink receiving method), the ink adheres to the 
ink receptive particles, and at least the liquid component of 
the ink is captured (trapped) by the voids of the organic resin 
particles having voids and/or a rough surface. As a result, the 
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liquid absorbing speed and the liquid component retaining 
performance to retain liquid component of absorbed ink can 
be improved. 

[0063] On the other hand, if the ink receptive particles in 
embodiment A of the invention are composite particles 
including at least single organic resin particles having voids 
and/or a rough surface, When the ink receptive particles 
receive the ink (ink receiving method), the ink adheres to the 
ink receptive particles, and at least the liquid component of 
the ink is trapped also by the gaps (voids) betWeen particles 
composing composite particles (at least organic resin par 
ticles having voids and/or a rough surface). 

[0064] As a result, in addition to capturing (trapping) by 
gaps betWeen particles composing composite particles 
(physical particle Wall structure), the ink liquid component 
is also captured (trapped) by the voids in organic resin 
particles having voids and/or a rough surface, and therefore 
the liquid absorbing speed and the liquid component retain 
ing performance to retain the liquid component of absorbed 
ink can be improved. 

[0065] In the ink receptive particles in embodiment A of 
the invention, When porous matter is used as the component 
particles, the liquid component of trapped ink is also 
absorbed and retained by the porous matter. As a result, 
retention stability is enhanced, and if physical force is 
applied to ink receptive particles receiving the ink at the time 
of transfer, the liquid component Will not leak out, and 
bleeding does not occur. 

[0066] After transfer of ink receptive particles, the organic 
resin component of the ink receptive particles functions as a 
binder resin or covering resin of recording material con 
tained in the ink, and hence the ?xing property or ?xing 
property (rubbing resistance) of recording material can be 
enhanced, and the gloss of the recording material can be also 
controlled. Further, in the case of composite particles used as 
ink receptive particles, since the recording material is 
trapped in the gaps betWeen particles, Which are a trap 
structure, a high coloring performance is obtained Whether 
the recording material is a dye or a pigment. In particular, a 
high coloring performance is obtained by applying a trans 
parent resin as an organic resin component of the ink 
receptive particles. 

[0067] To improve the ?xing property (rubbing resistance) 
of ink (for example, a pigment ink) using an insoluble 
component or dispersion granular matter such as a pigment 
as the recording material, a large amount of polymer must be 
added to the ink, but When a large amount of polymer is 
added to the ink (including its processing liquid), the noZZle 
of the ink discharger may be clogged and the reliability may 
be loWered. By contrast, the organic resin component of the 
ink receptive particles functions as the polymer, and hence 
high image quality, ?xing property, and high reliability of 
system can be established. 

[0068] Herein, “gaps betWeen particles composing com 
posite particles” are trap structures, and the siZe of gaps is 
preferred to be 0.1 to 5 pm in the maximum opening siZe, 
more preferably 0.3 to 1 pm. In particular, the siZe of gaps 
is preferably large enough for trapping the pigment of 
volume-average diameter of 100 nm. Fine pores of maxi 
mum opening siZe of less than 50 nm may be present at the 
same time. From the vieWpoint of improvement of liquid 
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absorbing property, voids, capillary, or the like preferably 
may communicate With each other inside the particles. 

[0069] The gap siZe can be determined by reading a 
scanning electron microscope (SEM) image of the particle 
surface by an image analyZer, detecting the gap by binary 
coding process, and analyZing the siZe and distribution of 
gaps. 

[0070] It is desirable that the trap structure traps not only 
liquid component of the ink. 

[0071] The organic resin particles having voids and/or a 
rough surface have undulations on the surface, and a void 
structure on the particle surface is provided by undulations. 
Organic resin particles having voids and/or a rough surface 
are preferably porous particles. 

[0072] The maximum opening siZe of the organic resin 
particles having voids and/or a rough surface is preferred to 
be 30 to 1000 nm, more preferably 50 to 750 nm, and still 
more preferably 100 to 600 nm. 

[0073] The maximum opening siZe can be determined by 
a method of using an image of scanning electron microscope 
(SEM) mentioned above. 

[0074] The organic resin particles having voids and/or a 
rough surface (porous particles, etc.) can be obtained by 
knoWn techniques. For example, they can be obtained by 
methods conforming to phase separation method 
(microphase separation, crosslinking copolymeriZation 
(crosslinking polymeriZation simultaneously With phase 
separation), crosslinking copolymeriZation (styrene-divinyl 
benZene)), extraction method (polymer addition (polyvinyl 
acetate), polymer addition (polystyrene)), chemical treat 
ment (macronet method, post-crosslinking), fusion method 
(particle fusion), compound method (emulsion technology, 
multi-stage polymeriZation), and other techniques (conduc 
tive polymer method, electron emission method, radiation 
emission method) or the like. These manufacturing methods 
are speci?cally described in the Internet home page of Patent 
Of?ce of Japan (http://WWWjpo.go.jp/shiryou/s_sonota/hy 
oujun_gijutsu/organicpolymer/mokuji.htm). 
[0075] For example, they can be prepared by referring to 
the publication, “Porous material in neW age and its appli 
cationiNeW material made by nano science (ed. Susumu 
KitagaWa, CMC Publications, section 3 of chapter 1, etc.). 

[0076] Ink receptive particles in embodiment A of the 
invention are either single organic resin particles having 
voids and/ or a rough surface not being compounded (that is, 
primary particles), or composite particles being com 
pounded. When ink receptive particles are composed of 
composite particles, from the vieWpoint of trap structure, for 
example as shoWn in FIG. 4, it is preferred to form com 
posite particles 200 in Which organic resin porous particles 
202 (organic resin particles having voids and/or a rough 
surface) are aggregated. Ink receptive particles in embodi 
ment A of the invention are also preferred to be composite 
particles 200 in Which nonporous particles 204, in addition 
to the organic resin porous particles 202, are aggregated, as 
shoWn in FIG. 5. In these composite particles, the void 
structure is also formed by gaps betWeen particles. 

[0077] Nonporous particles may be either organic resin 
particles or inorganic particles. When organic resin particles 
are used as nonporous particles, a higher ?xing property is 








































































